Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.005 Å; R factor = 0.050; wR factor = 0.121; data-to-parameter ratio = 12.0.
In the title structure, [Co(C 12 H 10 N 6 ) 2 (H 2 O) 2 ](ClO 4 ) 2 , the Co II atom lies on an inversion centre and is coordinated in a slightly distorted octahedral geometry by four N atoms from two 4-amino-3,5-bis(pyridin-2-yl)-4H-1,2,4-triazole (adpt) ligands in equatorial positions and two O atoms from two water molecules in axial positions. An intramolecular N-HÁ Á ÁN interaction stabilizes the molecular conformation. Intermolecular N-HÁ Á ÁO and O-HÁ Á ÁO interactions involving the perchlorate counter-anions extend the monomeric compound into a two-dimensional network parallel to the bc plane.
Related literature
For the synthesis of the adpt ligand, see: Geldard & Lions (1965) 
Experimental
Crystal data [Co(C 12 Table 1 Hydrogen-bond geometry (Å , ). Recently, 4-amine-3,5-di-2-pyridyl-1,2,4-triazol (adpt) has been used as a potential multidentate ligand to generate novel metal-organic complexes due to containing five N coordination sites and three potentially conjugated aromatic rings (Meng et al., 2009) . Such complexes with adpt have interesting properties for potential applications in the fields of magnetic materials (Keij et al., 1984) . Several Co(II) compounds containing adpt have been reported previously (Keij et al., 1984; Peng et al., 2006; García-Couceiro et al., 2009; White et al., 2010) . Herein, the synthesis and crystal structure of the title complex [Co(C 12 H 10 N 6 ) 2 (H 2 O) 2 ](ClO 4 ) 2 , (I), is reported.
As shown in Figure 1 , compound (I) consists of one Co(II) atom located on an inversion centre, two adpt ligands, two water molecules and two isolated perchlorate counter anions. The Co(II) is six-coordinated by four N atoms from two adpt ligands and two O atoms from two water molecules, giving a slightly distorted octahedral coordination environment.
The equatorial plane is defined by four N atoms from two adpt ligands with a chelate formation, and the axial positions are occupied by two O atoms of water molecules. The dihedral angle between the non-coordinated pyridine ring and the coordinating pyridine ring is 11.94 (16) ° and that between the coordinating pyridine ring and the triazole ring is 6.76 (6)°. In the mononuclear unit, an intramolecular N-H···N hydrogen-bonding interaction between the NH 2 group attached to the the triazole ring and the non-coordinating N atom of pyridine is observed (Kitchen et al., 2008) .
Intermolecular N-H···O and O-H···O hydrogen-bonding interactions exist between the amine group and the coordinating water molecules, respectively, with the O atoms of the isolated perchlorate counter anions. In the crystal, the molecular entities are linked by O-H···O hydrogen bonds generating chains along the b axis. These chains in turn aggregate into a two-dimensional network parallel to the bc plane (Fig. 2) .
Experimental 4-Amino-3,5-bis(pyridin-2-yl)-4H-1,2,4-triazole (abpt, 5mmol) was dissolved in 20 ml mixture solution of water and methanol (1:1, v/v). Then Co(ClO 4 ) 2`4 H 2 O (5 mmol) was added to the above solution. The resulting solution was stirred for 3 h at room temperature. Upon slow evaporation of the solvent, dark red block-shaped crystals formed from the filtrate in a few days. The used 4-amine-3,5-di-2-pyridyl-1,2,4-triazol (adpt) was synthesized according to the previously reported procedure (Geldard & Lions, 1965) .
Refinement
All H atoms were placed in geometrically idealized positions and constrained to ride on their parent atoms with C-H = 0.93 Å and with U iso (H) = 1.2U eq (C). H atoms bonded to N and O atoms were located in a difference map and refined with a fixed distance of O-H = 0.85 and N-H = 0.89 Å, and with U iso (H) = 1.2U eq (N,O). (Westrip, 2010) .
Figure 1
The molecular structure of the title compound, with atom labels and 30% probability displacement ellipsoids for non-H atoms. N-H···N and O-H···O interactions are shown as dashed lines. 
